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METHOD AND APPPARATUS FOR PRODUCING DIGITAL IMAGES 
WITH EMBEDDED IMAGE CAPTURE LOCATION ICONS 

FIELD OF THE INVENTION 

5 The present invention generally relates to digital images, especially 

with regard to their reproduction in an interactive environment such as via com- 
puters and wide area networks such as the Internet. 

BACKGROUND OF THE INVENTION 

10 Digital images have become commonplace in interactive media 

such as web pages on the World Wide Web. In many systems the image is cap- 
tured by a digital camera and stored as an image file, which an onhne user can 
later view. 

Prior art digital image display systems have recognized that 
1 5 users/viewers often have an interest in knowing from where an image is captured 
(the location of image recording device when the image was recorded). To ac- 
complish this, some prior art digital image display systems require manual entry 
of information identifying the capture location in the form of a header or "water- 
mark" in the image file. While this may give one who receives the image file an 
20 indication of where the image emanates, the user may still have to use great 

imagination to picture the location of capture. Additionally, the header informa- 
tion may not be in a user-friendly format, making deciphering necessary. Further, 
such systems are prone to mistakes due to himian error in entering the capture lo- 
cation data. 

25 One method of improving on the previously described system is to 

automate the capture location information gathering process by hamessing auto- 
matic location systems. For example, the Global Positioning Satellite (GPS) is a 
well-known method for pinpointing the location of a particular GPS receiver with 
a fairly high degree of accuracy. Other methods include the use of Radio Trian- 

30 gulation (RT) systems. Using such an approach, a GPS receiver can be either in- 
corporated in the hardware of the digital camera, or located nearby. A subsequent 
image file will contain not only the raw image data, but also a date and time 
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stamp, along with header infonnation related to the location of the GPS receiver 
when the image is collected. While this approach may eliminate human errors, 
and introduce a higher degree of capture location accuracy, the header may still be 
difficult to decipher and the viewer is still required to use his/her imagination 
5 picturing the environs of the image capture location. 

Thus, there is a great need wholly unaddressed by the prior art to 
provide a digital image capture and display system wherein the viewer of a digital 
image can also have an easy, user-friendly way to visualize the image capture lo- 
cation. 

10 

SUMMARY OF THE INVENTION 

In view of the aforementioned problems and deficiencies of the 
prior art, the present invention provides a method for producing a digital image for 
display. The method at least includes the step of receiving position information 

15 corresponding to a geographical location where the digital image is captured. The 
method also novelly includes the steps of converting the position information into 
at least one user perceivable image capture location icon, and generating a display. 
The display at least includes the digital image and a capture location iconic region 
having at least one graphical image capture location icon. 

20 The present invention also provides a system for producing a digi- 

tal image for display. The system at least includes a position information receiver 
adapted to receive position information corresponding to a geographical location 
where the digital image is captured. The system also novelly includes an image 
capture location icon generator adapted to convert the position information into at 

25 least one user perceivable image capture location icon, and a display generator 

adapted to generate a display. The display at least includes the digital image and a 
capture location iconic region, which may be user definable, having at least one 
graphical image capture location icon. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Features and advantages of the present invention will become ap- 
parent to those skilled in the art from the description below, with reference to the 
following drawing figures, in which: 
5 Figure 1 is an example of a displayed digital image having a pres- 

ent-inventive image capture location iconic region, and one or more present- 
inventive image capture location icons; 

Figure 2 is a more detailed version of the present-inventive image 
capture location iconic region and image capture location icons; 
10 Figure 3 is an example of image capture location icons which can 

be included in the present-inventive image capture location iconic region; and 

Figure 4 is a schematic block diagram of the basic hardware for 
producing the present-inventive digital images with embedded image capture lo- 
cation iconic regions, and image capture location icons. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

As will be described below in more detail, the present invention 
novelly converts the capture location data included in an image file into one or 
more icons having a likeness corresponding to the geographic region of capture. 

20 The icon is automatically chosen from a library of capture location icons . In the 
preferred embodiment, a user/sponsor responsible for hosting the digital image 
(such as via a web site) can also add custom icons representing, for example, 
showing a particular attraction, institution, building or other physical indicia. The 
capture location icons are embedded in the displayed digital image in a layered 

25 fashion. 

Figure 1 illustrates a digital image display 100 produced in accor- 
dance with the present invention. The display 100 might appear, for example, on 
a web page. Altematively, the display 100 might be produced by the computer of 
an online user having application software for producing a display according to 
30 the present invention, when the user downloads an image file with GPS metadata. 
Per the present invention, the display 100 includes a digital image 102 and an im- 
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age capture location iconic region 104, which includes one or more layers of 
linked image capture location icons 106. 

An image capture location icon 106 contains a picture representing 
the geographic location where the image was captured. In the preferred embodi- 

5 ment, the layers of image capture location icons are hierarchically arranged from a 
picture representing the most general geographic location on the top layer, to a 
picture representing the most specific geographic location on the bottom layer. 
This is more apparent from viewing Figures 2 and 3, where several icons 106.1 
through 106.n are shown. 

10 The icon 1 06. 1 — the first one seen by a user/viewer — is the most 

general one in the preferred embodiment. It shows a picture of a broad geo- 
graphic region such as the continent from which the image was captured. For ex- 
ample, if the image was captured in the United States of America, the icon 106. 1 
might be a map (a simple map or an outline) with the continental United States 

15 prominently displayed. The icons have regions which can be activated with a 
pointing device such as a "mouse" to move to another icon with greater location 
specificity. 

As an example, the digital image might be from the U.S. Space 
Camp in Huntsville, Alabama, United States of America. In this case the icon 
20 1 06. 1 is a picture or map of the United States . The user can click on a star or 

other indicia, or anywhere within the icon, to activate the next icon layer 106.2 to 
display a map of the State of Alabama. The next layer 106.3 might be a map or 
picture of the City of Huntsville, and can be activated by clicking within the icon 
106.2. 

25 Along with the standard icons which can be automatically inserted 

from an image capture location icon library, the appUcation or data server hosting 
the digital image can also include custom icons providing more information about 
the capture location. In the U.S. Space Camp example, the host application or 
server can include an icon 1 06.4 representing U.S. Space Camp as the next layer, 

30 followed by a layer 106.5 representing a particular exhibit, such as "History of 

Rockets." The last layer 106.n in the example might be a hyperlink to a web page 
containing more mformation about an attraction, products or the like of the web 
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page sponsor, so that an online user can connect to the web page for further in- 
formation. 

In the example above, a user viewing images with an application 
on a host displaying digital images according to the present invention, might see a 

5 picture of rocketry artifacts. Within the larger picture is an iconic region 1 04 

where the icons 106 are superimposed. The online user interested in the origin of 
image can click on the icons 106 for visual, user-friendly information. 

Figure 4 details the preferred embodiment for a system 400 for 
capturing and displaying digital images according to the present invention. A 

10 digital still camera 402 that captures digital images to be displayed has some or all 
of the following general components, as will be understood by those skilled in the 
art: a lens 404 for capturing the light representing an image; a charge-coupled de- 
vice (CCD) image sensor 406 or other electronic image capture device for con- 
verting the light into an analog electrical signal; an analog-to-digital (A/D) con- 

1 5 verter 408 for converting the analog signal into a digital signal; a processor 4 1 0 
for receiving the digital image and controlling the overall operation of the camera 
402; an image Dynamic RAM (DRAM) 416 for dynamically storing images; a 
memory card interface 412; a removable memory card 414; a serial, parallel or 
data interface 418; various user control buttons 420; and a liquid crystal display 

20 (LCD) 422 for displaying interactive information and/or images to the camera 
user. 

In accordance with the present invention, the system 400 also in- 
cludes a position information receiver module 424. The position receiver is a GPS 
receiver in the preferred embodiment, but can use other types of location technol- 

25 ogy as well, such as Radio Triangulation (RT). While the GPS receiver is shown 
as a separate unit in Figure 4, those skilled in the art will appreciate that it is pos- 
sible to include the GPS receiver inside of the digital camera. The GPS receiver 
module 424 supplies the processor 410 with precise latitude and longitude infor- 
mation via the serial or other digital interface 418. When an image frame is cap- 

30 tured and digitized, along with date and time stamping the image information, the 
processor also adds location information (or location "metadata") to the image 
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data in an image file to be stored in memory 414. The location information is 
stored either in the form of a header entry or a watermark in the image, or both. 

A display circuit 426 receives the digital image file for further 
processing from the memory card 414 via a memory card reader 428, or other 

5 means of data transfer. It will be appreciated by those skilled in the art that that 
the memory card 414 and the memory card reader 428 can be replaced by a per- 
manent memory, and a communication link, respectively. A personal computer 
and application software can subsume the display circuit. In the preferred em- 
bodiment, the display circuit 426 is part of a personal computer operated by an 

10 online/offline user/customer who receives or loads digital image files with GPS 
metadata. In an alternate embodiment, the display circuit 426 is part of an appli- 
cation server for hosting a web page displaying digital images in accordance with 
the present invention, as shown in Figures 1-3. Using this latter approach, online 
users need not have special application software on their computers to enable 

15 them to view the image capture location icons of the present invention. 

A display circuit CPU 430 receives the image file for further proc- 
essing needed for display. A library of special icons corresponding to predefined 
GPS latitude-longitude combinations (from the GPS metadata) supplies pre- 
existing icons to the CPU for display. In the preferred embodiment, the icon li- 

20 brary as well as application software reside on the hard drive 440 or application 
server or on a web site. 

The display 436, display control (e.g., keyboard) 438, modem 442, 
printer 444 and hard drive 440 all have the typical functions of a computer system. 
In this arrangement, the hard drive 440 can of course store images in the iconic 

25 form of the present invention, while the modem 442 could operate to, among other 
things, connect the display computer to a source for digital images with GPS lo- 
cation data, such as the Internet or other wide area networks. This could also be 
accomplished by use of a network interface card, LAN or WAN, wired or wire- 
less. 

30 Variations and modifications of the present invention are possible, 

given the above description. However, all variations and modifications which are 
obvious to those skilled in the art to which the present invention pertains are con- 
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sidered to be within the scope of the protection granted by this Letters Patent. For 
example, the present invention could be implemented on other display systems, 
such as a personal digital assistant (PDA), a digital picture frame, or the like. 

For example, the icons in the present invention are not limited to 
being map-like in appearance, but may also be any logo or other indicia. 
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